Structure of adventitia
The adventitia is the outer connective tissue layer of arteries, consisting of collagen and elastic fibres with fibroblasts and smooth muscle cells, which are loosely organised to permit vasoconstriction and dilatation. On its inner side, the adventitia is bordered by the external elastic lamina; the outer edge merges into surrounding connective tissue. Although at histological examination the adventitia appears delicate, the inner elastic layer is strong and arterial integrity is maintained when all other layers are removed, for example at endarterectomy. The adventitia contains nerve fibres and lymphatics, as well as a network of small blood vessels, the vasa vasorum. The vasa vasorum consists of arterioles that lead from the adventitia and penetrate the outer media. These vessels provide a blood supply for areas of the vessel too far from the lumen for diffusion of nutrients. Reactions in the adventitia seem to contribute to both intimal thickening and remodelling, the two main pathological processes that, in combination, are thought to determine restenosis. Albeit perhaps in combination with changes in other layers, the adventitia plays a part in mural responses to injury, thereby influencing lumen dimensions in both atherosclerosis and restenosis. Compensatory enlargement with progressive atherosclerosis may prevent obstruction,9 but shrinkage of the entire vessel with inflammatory adventitial fibrosis and reduced elasticity'0 will result in rapid narrowing. Similarly, although intimal hyperplasia occurs after every angioplasty, not all patients get restenosis. Intravascular ultrasound and quantitative angiography confirm that some loss in diameter after angioplasty can be attributed to contraction of the entire artery, paralleling the process of scar formation after wounding. After injury, redistribution of wall stress leads to shrinkage of the area circumscribed by the internal elastic lamina and lumen loss, which can be related to the adventitial reaction." 12 Deep injury causes collagen deposition in the adventitia, altering the capacity of the vessel to compensate for intimal thickening; therefore the vessel is more narrowed. An increase in cellularity in association with adventitial inflammation occurs after injury even if this layer is uninjured.'3 Further work is clearly needed in this area to evaluate the role of the adventitial reaction and other mural influences in remodelling.
Therapeutic targets within intima and media that might respond to adventitial delivery Adventitial delivery could be used to deliver any of the previously investigated substances targeted at events in the intima and media. This would include conventional agents that inhibit smooth muscle cell proliferation and matrix formation, and gene therapy. ' 
